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CORRIGENDUM 


To: Research Publication #29 


Air Travel Projections, 

Canadian Domestic and Transborder 1971-1981: 
prepared by Systems Research Group Inc., 
Toronto, Canada, June 1972 


ize R 


the Systems Analysis Branch 
of the Canadian Transport Commission 


The holders of this report are referred to pages 3 and 27 where the 
authors explain the meaning of the Codes, zero to six, which they have 
associated with each forecast in guidance to the user. 


We have reviewed all the city-pair forecasts and have identified a 
number of those labelled "Code 3" as not only "not statistically valid" 
but seriously in error. The following should not be given credence: 


Code Cirty—Pair. Page Number 
3 Brandon-Winnipeg 49 
3 Castelgar/Nelson-Vancouver 50 
) Deer Lake-Twin Falls oe 
3 Edmonton-Rainbow Lake 64 
5) Havre St. Pierre-Sept Isles 85 
3 Hamilton-Montreal. 86 
3 Gagnon-Sept Isles 108 
3 Gander-Twin Falls 1Bsy 
3 Montreal-Twin Falls SZ 
3 Montreal-Sarnia Se, 
S Calgary-Kamloops pA 
3 Goose Bay-Montreal 240 
3 Goose Bay-St. John's 241 
3 St. John's-Twin Falls 245 
3 Toronto-Kenora 251 
3 Sept Isles-Twin Falls 260 
3 Stewart-Vancouver 262 


era oe 


As well, nine forecasts in other code groups are considered to be 
Significantly more uncertain than the code notation would indicate: 


Code City-Pair Page Number- 
ror.t Edmonton~Peace River 60 
nf Schefferville-Sept Iles 106 
a: Prince Rupert-Sandspit 126 
1 Fort Smith-Yellowknife 161 
Ah Montreal-Schefferville 167 
BE Montreal-Noranda ify 
a: Montreal-Val d'Or 178 
a Smithers-Vancouver 226 
2 Sandspit-Vancouver 221 
2 Sept Isles-Wabush 229 


\\\ 


ADDENDUM 


The additional maps illustrate the growth in air passenger origins and 
destinations between major air centres and the increases in the number 


of major air centres across Canada from the present to 1981. 
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AIR TRAVEL PROJECTIONS 


FOR CANADIAN DOMESTIC AND TRANSBORDER CITY-PAIRS 


US i aS eB 


Ife INTRODUCTION 


The purpose of this report is to present statistical 
projections of air travel between pairs of cities. From 
these forecasts, sub-markets or groups of city-pairs are 
summed to highlight characteristics of the air market, and 
to indicate the relative magnitude and growth of air 


travel in various parts of Canada. 


These forecasts are not intended to compete with more 
comprehensive studies of air travel which might be undertaken 
for specific city-pairs. Rather, the emphasis is on the 
consistent treatment of projections for a large number of 


city=pairs. Thess tudy* covers: 


1) air travel between domestic city-pairs for 
the: period 1971. to 2931, and 


2) air travel between Canadian and American 


ecity-pairs for the period 1971 to 1976. 


All domestic city-pairs which generated 2500 or more 
passenger trips in either 1969 or 1970 and all transborder 
city-pairs which generated 5000 or more passenger trips in 
either 1968 or 1969 are included. Using these criteria, 

222 domestic city-pairs and 93 transborder city-pairs are 
selected for analysis, comprising 86 Canadian and 34 Ameri- 
Can Cities. This selection of city-pairs represents the most 
important origin and destination points for studying future 
demand of Canadian air travel: in 1970, the domestic city- 


pairs accounted for 93% of passenger trips on all domestic 


routes; the transborder city-pairs accounted for 77.5% of 


passenger trips on all transborder routes. 


The methodology used to produce the forecasts is set 
out in section II. A summary of the forecasts, both in 
total and by sub-market, is presented in Section III. 
Appendix A displays individual city-pair projections in 
graphs and tables; Appendix B contains a complete listing 
of, and projections for, the ‘city-pairs comprising each of 
the sub-markets. Appendix C contains population estimates 


and forecasts used in forecasting air travel. 


Ii. METHODOLOGY, 


The data base used for the analysis consists of historical 
air travel data between points of origin and destination, in 
terms of observed annual passenger trips.* These total 
"observed trips' are derived from a 10% sampling of all Air 
Canada, CP Air and transborder carrier passenger tickets, 
and a 20% sampling of all domestic regional carrier passenger 
tickets: Domestic city-pair data are available for the 
years 1960-1970 and transborder city-pair data, for 1962-1970. 
Air travel data for the first and second quarters of 1971 are 
also used because they are critical for assessing certain 


city-pairs. 


The determinants of air travel are city-pair populations 
and time trends in air travel. Using data for the years 
1960-1970, an estimation equation for each city-pair is 
derived relating air travel to both the city populations 
and a time trend. The estimation equation describes 
relationships reflecting average past trends; fluctuations 


are assumed to be random. 


* 

Statistics Canada, Aviations Statistics Centre: 

Air Passenger Origin and Destination 
Domestic Report (Statistics Canada Catalogue No. 51.204) 
Transborder Report (Statistics Canada Catalogue No. 51.205) 


Population Projections 


Tests upon various estimation equation forms confirm 
that a city-pair population cross-product term is signifi- 
Cant. Projected city populations are therefore a crucial 
part of the air travel forecasting process. As mentioned 
above the methodology employed in assembling the population 


projections is reviewed in Appendix C. 
Estimation of Time" Trema coefricients 


The second factor of the air travel estimation equation 
is a trend variable explicitly incorporating time. Pts 
unique to each city-pair and reflects growth trends not 
accounted for by population alone. The estimation equation 
does not contain explicit variables describing economic 
activities, existing communities of interest or the effects 
of competition from surface transportation; instead, these 
are reflected in total by the time trend variable. The 
estimation process does not incorporate temporary irregula- 
rities that can be attributed to specific past events such 
asi Expo ~trattic Or aires trikes. Affected observations are 


smoothed in order to avoid biasing the basic trend. 


Regression analysis upon the historical data for each 
city-pair is used to estimate values of the coefficient in 


individual city-pair estimation equations. 
Adjustments to Basic Air Travel Projections 


The estimation equations are used to provide basic 
projected values of air travel for each city-pair. However , 
because of differences observed in basic patterns of growth, 
not all city-pairs can: be estimated in an identical fashion. 
Seven distinct: patterns are identified, each requiring 
different adjustments to the basic projections. All 
city-pairs are grouped according to their patterns of 


growth, described by the following codes: 


Code 


Code 


Code 


0: These air travel projections are obtained by 
application of the basic estimation equation, with 

no further refinements needed. This code represents 

the standard projection technique applied to trans- 
border city-pairs. uu% of transborder, and no domestic, 


city-pairs belong in this category. 


1: Air travel projections are adjusted slightly 
in the early future years to allow for a smooth 
transition between historical and projected air 
travel. 60.5% of domestic and 20.5% of transborder 


city-pairs belong in this category. 


2: These city pairs exhibit dramatic increases in 
air travel coinciding with marked improvements in the 
air services between the cities. This errecr ic 
particularly noticeable during the late 1960's when 
jet aircraft replaced propeller types or more direct 
routings made connnections unnecessary. By observing 
the air travel growth patterns for several transborder 
and American domestic city-pairs which experienced 
similar service improvements early in the 1960's, it 
can be seen that this rapid growth rate is temporary. 
Within two years of a service change, the air travel 
growth rate can be expected to return to the rate 
before the-change- in service. Lt .1e,,conc ludedarnat 
increased or improved services cause ‘quantum jumps! 
in ainrrtravel (cf the teity=pairs, atrecteds The esti- 
mations based on historical air travel incorporate the 
‘quantum jump! effect and assess only the influences 
of the population and time trend variables. 12% of 
domestic and 10% of transborder city pairs belong in 
this category. 

It should be noted that several cases of improved 


services occur in 1970. First and second quarter 1971 


data are needed to confirm if those quantum jumps 


continue. However, all projections assume long term 
trends rather than a continuation of the quantum jumps. 


Future jumps of this nature are not considered. 


Code 3: The available historical data are inadequate to 
Provide a suffticiem.. basis: for statistical, analysis. 
This situation arises in cases where data for several 
years are missing, or where data are too random to 
produce, statistically valid, 6stimation results. For 
these city-pairs, projections are provided which are 
obtained by application of the basic estimation equation, 
or selection of an expected maximum or minimum value 
for air travel over the next decade. Therefore, the 
projections for Code 3 city-pairs are a 'best guess' 
and as such. haye, Tittle reliability. L635 Ot 
domestic and 3% of transborder city-pairs belong in 


this category. 


Code 4: Permanent as well as temporary shifts in historical 
air travel trends are identified for reasons other than 
air services changes or increased advertising (see 
Code\5)= These can be traced to causes such as 
rapid industrial or mining development, air and ferry 
strikes, the opening of new highways and Centennial 
celebrations. Temporary effects are incorporated 
in the basic estimation, but where these effects are 
permanent, projections of air travel are made in the 


Same manner as for Code 2 city-pairs. 


Code 5: Historical data exhibit quantum jump patterns 
which are directly attributable to greatly increased 
advertising efforts promoting flights between 
the two cities. Projections of air travel for city- 
pairs affected are obtained in exactly the same manner 
as described for Code 2 city pairs. Note that codes 


2, 4 and 5 are differentiated only by the cause of 


the quantum jump effect. 2.3% of domestic and no 


transborder city-pairs belong in this Code 5 category. 


Code 6: For several transborder city-pairs, single or 
sometimes multiple quantum jumps occur during the 
mid-1960's. Because these bias most of the observable 
data points, standard statistical techniques are not 
applied to these city-pairs. Since the air travel 
growth rates have usually levelled off before 1970, 
projections are obtained by evaluating annual growth 


rates for each city-pair over the unaffected years and 


applying an average for the future. 23% of transborder, 


and no domestic city pairs belong to the Code 6 category. 


A detailed description of the estimation and projection 


methodology is presented in Appendix D. 


Sub-Markets 


The forecasts for individual city-pairs are summed to 


produce projections for groups of city-pairs or sub-markets. 
characteristics of each sub-market are described below: 


a) The short-haul and long-haul sub-markets are 
defined by travel distance: city pairs up to 500 miles 


apart and those more than 500 miles apart. the shorts 


haul market is more vulnerable to competition from ground 


transportation. Tables 6 and, 7 in Appendix » Tis. the 
city-pairs and air travel projections for each of these 


sub-markets. 


b) The transcontinental sub-market contains the 
important long-haul and medium-haul city-pairs which 
are served only by Air Canada or CP Air. Important 
changes in air services to this sub-market can affect 
the traffic patterns in the regional networks with 
which they connect. Map M4 illustrates Air Canada's 


and CP Air's pattern of daily direct transcontinental 


The 


services and Table 8 in Appendix B lists the city-pairs 


and air travel projections for the sub-market. 


c) The Quebec-Windsor Corridor sub-market is a 
network of high-density short-haul routes. These 
routes are often in direct competititon with, and 
heavily influenced by, efficient high-speed ground 
transportation. Many of the city-pairs are candi- 
dates for STOL* services in the future which may 
result in quantum jumps in traffic between particular 
city-pairs. As stated earlier, such quantum jumps 
have not been explicitly included in the forecasts 
for these city-pairs. Map M5 illustrates the city- 
pair connections included in this sub-market, and 
Table 9 in Appendix B lists the corresponding city- 


pairs with their air travel projections. 


d) The remaining Canadian domestic sub-markets are 
based on geographic boundaries and generally represent 


the areas served by each of the domestic regional air 


carriers. These sub-markets do not match the regional 
carrier areas precisely: inter-market links are not 
included; British Columbia and Alberta are separated, 


although both are served by Pacific Western Airlines; 
and British Columbia and Ontario are considered single 
markets,although each is served by more than one 
regional carrier. However, the sub-markets do provide 
a reasonable approximation of the relative volumes of 
traffic available to each of the regional air carriers. 
The city-pairs included in each of these sub-markets, 
and the corresponding air travel projections, are shown 
in Maps M6 and M7, and Tables 10 through 15 in 

Appendix B. 


“Short Take-Off and Landing 


e) The definition of transborder sub-markets is also 
based on geographic boundaries. The relative traffic 
volumes in these sub-markets are indicators of the 
affinity of interest existing among different areas in 
Canada and the United States. The city-pairs included 
in each of these sub-markets, and the corresponding air 
travel projections, are shown in Maps M8 and M9, and 
Tables 16 through 27 in Appendix B. 


In addition to these tabulated sub-markets, the 
following transborder sub-markets do not contain any city- 
pair with air traffic sufficiently large to be included in 
this study: 


Maritimes - Southeastern States Sub-market 
Maritimes - Southwestern States Sub-market 
Maritimes - Midwestern/Western States Sub-market 


Manitoba/Saskatchewan - Southeastern States Sub-market 


III SUMMARY OF AIR TRAVEL PROJECTIONS 


The summary of the air travel forecasts and the growth < 
rates derived from them in Table 1, indicates a decline in 
the growth rate of traffic in the future. However, it should 
be noted that the projected totals are the sums of individual 
city-pair forecasts, and consequently heavily influenced by 
average past trends. Further, the projections do not explicitly 
consider economic developments likely to affect air travel 
in specific areas of Canada; nor do they anticipate changes 
in air services likely to stimulate future growth such as 
the introduction of wide-bodied jets, more direct services 
made possible by increased traffic volumes or, the wide- 
scale adoption of lower advanced-booking air fares for non- 


business travellers. 


Appendix A contains a graph and set of tables for each 
city-pair and an index to them. Each graph displays both 
historical and medium forecasts of air travel for the city- 
pair, illustrating the historical and projected growth 
patterns. The tables for each domestic city-pair contain 
high, medium and low forecasts, and historical information; 
for transborder city-pairs medium projections and historical 


data are shown. 


A number of city-pairs are expected to develop substan- 
tial travel volumes in the next ten years. the maps Mi, M2 
and M3 illustrate those city-pairs with annual volumes 
greater than 100,000 passenger-trips in 1971, 1976 and 1981 
respectively. The numbers of such domestic city-pairs 
inerease from 8 in 1971, to 23 in 1981; the number of 
such transborder city-pairs increase from 4 in 1971, to 
Oran. 0 6. 


From the forecasts for individual city-pairs, inferences, 
are drawn regarding various sub-markets. These inferences 
highlight different parts of the total air market and indicate 
the relative magnitude and growth of air travel in various 
parts of Canada. Table 2 summarizes the domestic sub-markets, 
showing the number of historical and projected passenger- 
trips and the percentage of the total domestic market these 
numbers constitute. Table 3 summarizes these same sub-markets 
in terms of passenger-miles. Tables 4 and 5 duplicate the 
analyses of the two preceeding tables but refer to the transborder 
sub-markets. Appendix B lists the city-pairs which 
comprise each of the sub-markets. Note that the domestic 
sub-markets are not mutually exclusive; consequently, the 
total market percentages indicated in the tables do not 


always total one hundred.* 


“Total domestic market is the sum of the long-haul and 
short-haul sub-markets. 
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MAP M.1 ROUTES OVER 100,000 TRIPS — 1971 
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MAP M.2 ROUTES OVER 100,000 TRIPS — 1976 
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MAP M.3 ROUTES OVER 100,000 TRIPS — 1981 (DOMESTIC ONLY) 
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MAP M.4 DOMESTIC TRANSCONTINENTAL SUBMARKET 
(MAP ILLUSTRATES AIR CANADA AND G.P. AIR DAILY DIRECT TRANSCONTINENTAL SERVICES) 
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MAP M.5 QUEBEC — WINDSOR CORRIDOR SUBMARKET 
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MAP M.6 DOMESTIC REGIONAL SUBMARKETS 
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PASSENGER TRIPS — 
ALBERTA AND MACKENZIE SUBMARKET 
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MAP M.7 DOMESTIC REGIONAL SUBMARKETS 
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MAP M.8 TRAVEL BETWEEN EASTERN CANADIAN SUBMARKETS AND U.S. REGIONS, 1971 AND 1976 
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MAP M.9 TRAVEL BETWEEN WESTERN CANADIAN SUBMARKETS AND U.S. REGIONS, 1971 AND 1976 
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APPENDIX A 


This Appendix contains: 


an index 


a description of the adjustments to the basic 
estimation associated with each projection code 


a graph for each city-pair 


a set of tables for each city-pair 


NOTE: 


1) The graphs display both historical data and medium 
projections Of air Travel, to: 1981 for domestic, <and 


to 1976 for transborder city-pairs; 


2) Tie tables list the historical data and high, 
medium and low projections to 1981 for domestic, and 


medium projections to 1976 for transborder city-pairs. 


3) ina few cases, aim travel to two relatively close 
origin and destination points is combined for long- 


haul and medium-haul routes to better represent the air 


travel to a localized region. These are: 
City Pair Whose Air Travel Representative City Pair 
Is Combined: Contining Combined Air 
Travel: 
i) Ottawa - Vancouver Ottawa - Vancouver 
Ottawa - Victoria 
2)) Montreal - Vancouver Montreal - Vancouver 


Montreal - Victoria 


<p) 


4 ) 


5) 


6) 


26 


Toronto - Vancouver Toronto - Vancouver 
Toronto - Victoria 

Vancouver - Winnipeg Vancouver - Winnipeg 
Victoria - Winnipeg 

St. John's - Stephenville St. John's - Stephenville 


St. John's - Deer Lake 


Halifax - Stephenville Halifax - Stephenville 
Halifax - Deer Lake 


Zi 


Projection Codes 


Code 0: Projections are obtained by a straight application 
of the basic forecasting equation, with no further data 


refinements. 


Code): "The! projections obtained fromithe basievrereeasting 
equation are adjusted to provide a smooth transition 


between historical and projected data. 


Code t2:" Historical air-travel jexhibits a short«term quantum 
jump as a result of service improvements. This quantum 
jump is considered in the analysis of historical air 
travel, but projections exhibit long term growth trends 


rather than a continuation of the quantum jump. 


Cod=amcen Duce tHoldata sansuffienencies, “the proj ecerons yior 
these Citys pairs are NOt ctatistically valid. The 
forecasts giventare simply »"best: guesses">5 ;and little 


reliability can*sbe placed on them. 


Code 4: Historical air travel exhibits quantum jump charac- 
teristics for reasons other than increased service or 


advertising. 


Code 5: Historical air travel exhibits quantum jump charac- 


teristics as a result of increased advertising. 


Code 6: Quantum jump effects distort many of the observed 
hretorical datapoints: Aue travel forecasts@are 
obtained by applying average growth rates unaffected 


by quantum jumps. 
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INDEX TO PROJECTIONS FOR INDIVIDUAL CITY PAIRS 


Domestic Cities 


BAIE COMMEAU, QUE 
BAIE COMMEAU, QUE 


BRANDON, MAN 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY “ALTA 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY , TARTA 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY «+ALTA 
CALGARY, ALTA 
CALGARY , “ALTA 
CALGARY, ALTA 
CALGARY, ALTA 
CALGARY, ALTA 


CAMPBELL RIVER, BC 
CASTELGAR/NELSON, BC 


CHARLOTTETOWN, 
CHARLOTTETOWN , 
CHARLOTTETOWN, 
CHARLOTTETOWN, 
CHARLOTTETOWN, 
CHURCHILL, MAN 


COMOX, BC 
CRANBROOK, BC 
CRANBROOK, BC 
DAWSON CREEK, B 
DEER LAKE, NFLD 
DEER LAKE, NFLD 
DEER LAKE, NFLD 
EARLTON, ONT 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 


aod 
PEI 
PEL 
PEI 
PEI 


C 


MONTREAL, QUE 
QUEBEC CITY, QUE 
WINNIPEG, MAN 
CRANBROOK, BC 
EDMONTON, ALTA 
HALIFAX, NS 
KAMLOOPS, BC 
KELOWNA, BC 
LETHBRIDGE, ALTA 
LONDON, ONT 
MONTREAL, QUE 
OTTAWA, ONT 
PENTICTON, BC 
REGINA, SASK 
SASKATOON, SASK 
TORONTO, ONT 
VANCOUVER, BC 
VICTORIA, BC 
WINDSOR, ONT 
WINNIPEG, MAN 
VANCOUVER, BC 
VANCOUVER, BC 
HALIFAX, NS 
MADELEINE ILES, QUE 
MONTREAL, QUE 
OTTAWA, ONT 
TORONTO, ONT 
WINNIPEG, MAN 
PORT HARDY, BC 
VANCOUVER, BC 
CALGARY, ALTA 
VANCOUVER, BC 
EDMONTON, ALTA 
GOOSE BAY, NFLD 
TWIN FALLS, NFLD 
WABUSH, NFLD 
TORONTO, ONT 
CALGARY, ALTA 
DAWSON CREEK, BC 
FORT MCMURRAY, ALTA 
FORT NELSON, BC 
FORT SMITH, NWT 
FORT ST JOHN, BC 
GRAND PRAIRIE, ALTA 
HALIFAX, NS 

HAY RIVER, NWT 
INUVIK, NWT 
LONDON, ONT 


MONTREAL, QUE 


Domestic, Cities Ccont'd. ) 


YEG 
YEG 
YEG 
YEG 
YEG 
YEG 


EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
FLIN FLON, MAN 
FLIN FLON, MAN 
FORT MCMURRAY, ALTA 
FORT NELSON, BC 
FORT NELSON, BC 
FORT NELSON, BC 
FORT SMITH, NWT 
FORT SMITH, NWT 
FORTEST JOHN, .BC 
FORT ST JOHN, BC 
FORTAST JOHN... BC 
FORTAST. JOHN, BC 
FREDERICTON, NB 
FREDERICTON, NB 
FREDERICTON, NB 
FREDERICTON, NB 
FROBISHER BAY, NWT 
GAGNON, QUE 
GANDER, NFLD 
GANDER, NFLD 
GANDER, NFLD 
GANDER, NFLD 
GANDER, NFLD 
GANDER, NFLD 
GANDER, NFLD 
GOOSE BAY, NFLD 
GOOSE BAY, NFLD 
GOOSE BAY, NFLD 
GOOSE BAY, NFLD 
GRAND PRAIRIE, ALTA 
HALIFAX, NS 
HALIFAX, NS 
PARDEAX ,GNS 
HALIFAX, NS 
HALIFAX ONS 
HALIFAX, NS 
HALIFAX, NS 
HALIFAX, NS 
HALIFAX, NS 


Vi) 


OTTAWA, ONT 
PEACE RIVER, ALTA 
PRINCE GEORGE, BC 
RAINBOW LAKE, ALTA 
REGINA, SASK 
SASKATOON, SASK 
TORONTO, ONT 
VANCOUVER, BC 
VICTORIAS BC 
WHITE HORSE, YT 
WINDSOR, ONT 
WINNIPEG, MAN 
YELLOWKNIFE, NWT 
LYNN LAKE, MAN 
WINNIPEG, MAN 
EDMONTON, ALTA 
EDMONTON, ALTA 
FORT ST JOHN, BC 
VANCOUVER, BC 
EDMONTON, ALTA 
YELLOWKNIFE, NWT 
EDMONTON, ALTA 
FORT NELSON, BC 
PRINCE GEORGE, BC 
VANCOUVER, BC 
HALIFAX, NS 
MONTREAL, QUE 
OTTAWA, ONT 
TORONTO, ONT 
MONTREAL, QUE 
SEPTZISLES; QUE 
GOOSE BAY, NFLD 
HALIFAX, NS 
MONTREAL, QUE 

ST JOHN'S, NFLD 
TORONTO, ONT 
TWIN FALLS, NFLD 
WABUSH, NFLD 
DEER LAKE, NFLD 
GANDER, NFLD 
MONTREAL, QUE 

ST JOHN'S, NFLD 
EDMONTON, ALTA 
CALGARY, ALTA 
CHARLOTTETOWN, PEI 
EDMONTON, ALTA 
FREDERICTON, NB 
GANDER, NFLD 
LONDON, ONT 
MONCTON, NB 
MONTREAL, QUE 
OTTAWA, ONT 
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Domestic Cities (cont'd.) ae 
YHZ HALIFAX, NS =. YOR QUESEG CITY, .oue 90 
YHZ HALIFAX, NS - YSJ SAINT JOHN, NB 95 
YHZ HALIFAX, NS = ¥YT OL JOON! Ss. eae 100 
YHZ HALIFAX, NS ==-YJUY SIBPHENVILLE | NFLD 88 
YHZ HALIFAX, NS - YQY SYDNEY, NS 94 
YHZ HALIFAX, NS — VYYZ TORONTO, ONT cw Wl 
YHZHALIFAXSANS we YVR WANCOUVER.” BC 97 
YHZ HALIFAX, NS - YQG WINDSOR, ONT 91 
YHZ HALIFAX, NS - YWG WINNIPEG, MAN 98 
YHZ HALIFAX, NS - YQI YARMOUTH, NX 92 
YHM HAMILTON, ONT - “YUL MONTREAL, QUE 86 
YGV HAVRE-ST-PIERRE, QUE =~ POY ZV Spel -iS Les, OU 85 
YHY. HAY, ‘RIVER, eNWT - YEG EDMONTON, ALTA 56 
YHY SHAY REVERS NWe - YZF YELLOWKNIFE, NWT 87 
YEV INUVIK, “NWT - YEG EDMONTON, ALTA 55 
YKA KAMLOOPS, BC - YYC CALGARY, ALTA ca 
YKASRAMBOOPS4 (BC —~ YVR VANCOUVER) BC a aS) 
YLW KELOWNA, BC - YYC CALGARY, ALTA ZAZ 
YLW KELOWNA, BC =  "YVR> VANCOUVER. “BC 107 
YLW KELOWNA, BC = PYY I VICTORIA, §BC 234 
YOR “RENORA, ONT —Pryy Ze LORONTO., “ONT Pagel 
YOL LETHBRIDGE, ALTA EVERY CLOALGRRY SALIH 215 
YQL LETHBRIDGE, ALTA = ““¥VR- VANCOUVER, "BC bis Rs: 
YXU LONDON, ONT - YYC CALGARY, ALTA pp ap) 
YXU LONDON, ONT - YEG EDMONTON, ALTA 72 
YXU LONDON, ONT - YHZ HALIFAX, NS 99 
YXU LONDON, ONT - \YUL MONTREAL, QUE 2S 
YXU LONDON, ONT - YOW OTTAWA, ONT 203 
YXU LONDON, ONT = “YQOT PORTVARTHUR, ONT 204 
YXU LONDON, ONT =I" VY Ze TORONTO CONT 207 
YXU LONDON, ONT - YWG WINNIPEG, MAN 206 
YYL LYNN LAKE, MAN - YFO FLIN FLON, MAN 84 
YYL LYNN LAKE, MAN YOD THE PASS, MAN a 
YYL LYNN LAKE, MAN YWG WINNIPEG, MAN 238 
YIM MADELEINE “LLES', QUE - YYG CHARLOTTETOWN, PEI 7 gee 
YIM APE LEINE SLRES OUE - YUL MONTREAL, QUE 102 
YQM MONCTON, NB - YHZ HALIFAX, NS 93 
YQM MONCTON, NB - YUL MONTREAL, QUE aPSi6 
YQM MONCTON, NB - YOW OTTAWA, ONT 134 
YOM MONCTON, NB LViy TreT GonNn ts NEED vay 
YQM MONCTON, NB - YOY SYDNEY, NS phe 
YQM MONCTON, NB — SY Y ZT EORON LOS ONT 138 
SLY SHON? hO. Ld S600 E - YUL MONTREAL, QUE 248 
YYY MONT JOLI, QUE 2 CYOBTOUEBEC OTTY {/ OUE 247 
YYY MONT JOLI, QUE 2 EV CSBP ies mas LeQUE 249 
YUL MONTREAL, QUE = SY BC TEA tCOMMEAUS QUE 45 
YUL MONTREAL, QUE VOY GROALGARY 5 MALTA aly 
YUL MONTREAL 5*.QUE =~ 1 "¥YYGPCHARDOTTETOWN, PEL Zaz 
YUL MONTREAL, QUE - YEG EDMONTON, ALTA 66 
YUL MONTREAL ¢. QUE = (©Y FC OPREDERICGION, NB 81 
YUL MONTREAL, QUE ~ .“Y¥YFB FROBLSHER BAY, NWT 78 
YUL MONTREAL, QUE -~ YQX GANDER, NFLD 150 


YUL MONTREAL, QUE - YYR GOOSE BAY, NFLD 240 


Domesseuc Cries, Ceont' d.,) 


YUL 
YU 
YUL 


MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 
MONTREAL, QUE 


NORTH BAY, ONT 
NORTH BAY, ONT 


OTTAWA, 
OTTAWA, 
OTTAWA, 
OTTAWA, 
OTTAWA, 
OTTAWA, 
OTTAWA, 
OTTAWA, 
OTTAWA, 


OTTAWA, 
OTTAWA, 


ONT 
ONT 
ONT 
ONT 


eel 


HALIFAX, NS 
HAMILTON, ONT 
LONDON, ONT 
MADELEINE ILES, QUE 
MONCTON, NB 

MONT JOLI, QUE 
NORTH BAY, ONT 
OTTAWA, ONT 

PORT ARTHUR, ONT 
QUEBEC CITY, QUE 
REGINA, SASK 
ROUYN/NORANDA, QUE 
SAGUENAY, QUE 
SAINT JOHN, NB 
SARNIA, ONT 
SASKATOON, SASK 
SAULT STE MARIE, ONT 
SCHEFFERVILLE, QUE 
SEPT-ISLES, QUE 

ST JOHN'S, NPLD 
STEPHENVILLE, QUE 
SUDBURY, ONT 
SYDNEY, NS 
TIMMINS, ONT 
TORONTO, ONT 

TWIN FALLS, NFLD 
VAL D'OR, QUE 
VANCOUVER, BC 
WABUSH, NFLD 
WINDSOR, ONT 
WINNIPEG, MAN 
MONTREAL, QUE 
TORONTO, ONT 
CALGARY: VAL TA 
CHARLOTTETOWN, PEI 
EDMONTON, ALTA 
FREDERICTON, NB 
HALIFAX, NS 
LONDON, ONT 
MONCTON, NB 
MONTREAL, QUE 

PORT ARTHUR, ONT 
QUEBEC CITY, QUE 
REGINA, SASK 
SAGUENAY, QUE 
SAINT JOHN, NB 
SASKATOON, SASK 
SAULT STE MARIE, ONT 
ST JOHN'S, NFLD 
SUDBURY, ONT 
SYDNEY, NS 
TORONTO, ONT 
VANCOUVER, BC 


Domestic Citres. (cont'd.) 


OTTAWA, ONT 
OTTAWA, ONT 
PEACE RIVER ALTA 


ONTICTON, BC 


PENTICTON, BC 
PORT ARTHUR, 
ARTHUR, 
ARTHUR, 
ARTHUR, 
ARTHUR, 
ARTHUR, 


ONT 
ONT 
ONT 
ONT 


PRINCE 
PRINCE 
PRINCE 
PRINCE 
PRINCE 
PRINCE 
PRINCE 
QUEBEC 
QUEBEC 
QUEBEC 
QUEBEC 
QUEBEC 
QUEBEC 


ALBERT, SASK 
GEORGE, BC 
GEORGE, BC 
GEORGE, BC 
GEORGE, BC 
RUPERT, BC 
RUPERT, BC 
CITY, QUE 
CITY, OUE 
CRIA Y.OUE 
CITY , QUE 
GRTY YOUE 
CITY, QUE 
QUEBEC CITY, QUE 
QUEBEC CITY, QUE 
RAINBOW LAKE, ALTA 
RED LAKE, ONT 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
REGINA, SASK 
RIVIERE-AU-TONNERE, 
ROUYN/NORANDA, QUE 
ROUYN/NORANDA, QUE 
SAGUENAY, QUE 
SAGUENAY, QUE 
SAGUENAY, QUE 
SAGUENAY, QUE 
SAINT JOHN, NB 
SAINT JOHN, NB 
SAINT JOHN, NB 
SAINT JOHN, NB 


QUE 
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WINDSOR, ONT 
WINNIPEG, MAN 
EDMONTON, ALTA 
CALGARY, ALTA 
VANCOUVER, BC 
LONDON, ONT 
MONTREAL, QUE 
OTTAWA, ONT 
TORONTO, ONT 
VANCOUVER, BC 
WINNIPEG, MAN 
SAULT STE MARIE, 
COMOX, BC 
VANCOUVER, BC 
VANCOUVER, BC 
REGINA, SASK 
EDMONTON, ALTA 
FORT ST JOHN, BC 
VANCOUVER, BC 
VICTORIA, BC 
SANDSPIT, BC 
VANCOUVER, BC 
BAIE COMMEAU, QUE 
HALIFAX, NS 

MONT JOLI, QUE 
MONTREAL, QUE 
OTTAWA, ONT 
SePT- ISLES. 
TORONTO, ONT 
WINNIPEG, MAN 
EDMONTON, ALTA 
WINNIPEG, MAN 
GALIGARY , (ALTA 
EDMONTON, ALTA 
MONTREAL, QUE 
OTTAWA, ONT 

PRINCE ALBERT, SASK 
SASKATOON, SASK 
TORONTO, ONT 
VANCOUVER, BC 
WEICTORLASBC 
WINNIPEG, MAN 
SEPT-Tetes., QUE 
MONTREAL, QUE 
TORONTO, ONT 

SEPT SLES. QUE 
TORONTO, ONT 
MONTREAL, QUE 
OTTAWA, ONT 
HALIFAX, NS 
MONTREAL, QUE 
OTTAWA, ONT 
TORONTO, ONT 


ONT 


QUE 
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Domestic Cities CUcont'd. ) PAGE 
YLP SANDSPIL,,) BC — Vik PRL NCE aRUPE RGEC WAS 
YZRSSANDSEIEL, BC - YVR VANCOUVER, BC Zou 
YZR SARNIA, ONT - YUL MONTREAL, QUE 187 
YZE SASKATOON, SASK - YYC CALGARY, ALTA ORAL 
YXE SASKATOON, SASK - YEG EDMONTON, ALTA 69 
YXE SASKATOON, SASK - YUL MONTREAL, QUE Ish 
YXE SASKATOON, SASK - YOW OTTAWA, ONT eZ 
YXE SASKATOON, SASK - YQR REGINA, SASK 143 
YXE SASKATOON, SASK =e ee, ol ORON TO eON ILe)y 
YXE SASKATOON, SASK ~~ YVR VANCOUVER, “BC 195 
YXE SASKATOON, SASK — “YX VICTORIA, BC 235 
YXE SASKATOON, SASK - YWG WINNIPEG, MAN 196 
YAM SAUL INSITE MARTE ONT = ULI MONT REATS.. QUE 164 
YAM SAULT STie MARTE . ONT - YOW OTTAWA, ONT 109 
YAMSAULT STE MARIE . ONT Oh OR ART HU SON 42 
YAIR SAULT Sirs MARIE 5 ONT — = YYZ TORONTOS ONT 43 
YRS SCABErEnV Gliese, “QUE - YUL MONTREAL, QUE 167 
YIN SCHEEFERVILUE,- QUE —— YZV SEPT-1SuES,, OUE 106 
Voie SEPTAISLES) OUE -~ YNK GAGNON, QUE 108 
VINe SEPT—“ISLES., QUE - YGV HAVRE-ST-PIERRE, QUE 85 
VOURGEPTITSLES., UF -~ YYY MONT JOLI, QUE 249 
YUVA SEPTHALSUES, OVE = YUL MONTREAL. “QUE 188 
VOVRSEPTATSLES.,. QUE -~ YQB QUEBEC CITY, QUE 129 
YZV"SEPT-ISLES, QUE - RVI RIVIERE-AU-RONNERRE, QUE 471 
LON St T—LSoLEo., OUE - YBG SAGUENAY, QUE Le 
YZVESEPT—LSLES.. OUE See ln) CME bray A Ieee OU 106 
YZ" SEPT-LISLES, OUE - YWW TWIN FALLS, NFLD 260 
YZVS SEPT-ISLES, QUE - YWK WABUSH, NFLD 259 
YY DA SMITHERS," C =F YVR VANCOUVERS. BC DOE 
YYTReSt. CORN Sy NELD - YQX GANDER, NFLD 153 
YYURSd4VOHN' Ss. NFED =" YYR GOOSE BAY, NEED Quy 
YVYUSS@\JORN’ S,<NPUD - YHZ HALIFAX, NS 100 
YVIRS WORN! Ss NELD =" YOM MONCTON, NB 137 
YYAeer) JORN’ S..7° NEL) - YUL MONTREAL, QUE 185 
YY STA OHN! S35 Ne LD - YOW OTTAWA, ONT LDS. 
YY@eS7_ JOHN! Ske NLD =——" YU oLePneN Vi CEE. NFL OND 
YYOSS2. JOHN! Ste NF LD =) YOU So cDNEYs,. NS 243 
YYRSTASONN S 4) NEED =- YYZ TORONTO, OND 2U6 
YYUS St. JOHNS .\\NEED - YWW TWIN FALLS, NFLD 24U5 
YVi@se. VORNS Ss, MELD - YWK WABUSH, NFLD 244 
YOTASTEPHEN VILLE NEF LD - YUL MONTREAL, QUE 166 
YITSSTEPHENY LLLEY NFLD - YHZ HALIFAX, NS 88 
Youd stEPRENVILLES NEED =" “YY Tost wOHN ts). WELD DING: 
YUTSort Prien y LLL. NPD =) *YOY"SYDNEY eis TO 
Yue St bPHEN VILLE, NFLD =H AVY 2 LORONTOS ONT 104 
Zo LeOotEWARTL , «Be - YVR VANCOUVER, BC 262 
YSBRSUDRURY SS VONT = YUL MONTREALS QUE 174 
YSESSUDEURY SVU ONT - YOW OTTAWA, ONT 116 
YSB SUDBURY 5 ONT a YT. LIMMINS , Ong 158 
YSB SUDBURY, ONT Hea VYYZ “TORONTO .> ONT 159 
YQY SYDNEY, NS fey HALT PAX NS oy 
YOY SYDNEY, NS -~ YOM MONCTON, NB 135 


YOY SYDNEY’, RNS - YUL MONTREAL, QUE bby is 
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Domestic Cities (cont'd.) cae 
YOY. SYDNEY, NS - YOW OTTAWA, ONT Oats 
YOQ¥e SYDNEY, NS mies Vii Geb ae ORNS 5 IN Belab) 243 
Y¥OYa oLDNEY soNs ~~ Yous SLTEPHENV.LLLE ,. NALD 103 
YOY SYDNEY, NS -~ YYZ TORONTO, ONT 156 
YX DERRACE..45¢C =v» LVR, VANCOUVER « B.C 2ih2 
YOD. THE, 4PAS So) MAN aww, Yio LYNN..LAKE aaHAN Zia 
YQD THE PASS, MAN ww Yio THOMPSON -. aMAN 530) 
YQD.. THE PASS, MAN - YWG WINNIPEG, MAN ieee 
YTH,. THOMPSON... MAN = YOD THE PASS 5 Man E30 
YTH. THOMPSON... MAN =e Yo LORONTO 2 sONcE Dab 2 
YTH THOMPSON, MAN - YWG WINNIPEG, MAN IS 
YTS. FLMMINS.s5 ONE ~iw LULL MONGREAL «9 QUE 176 
YTS. EIMMINS 5 -ONT “~~ Yop. SUDBURY , sONd 158 
YTS) TLMMINS o_.ONT —s» YX e LORONLO:.. sONEL 163 
YYZ. TORONTO ,. ONT mw YYC CALGARY... Ala A PAIS 
YYS5 FORONDO . ONE - YYG CHARLOTTETOWN, PEL 23:3 
YY 4, CORON DO seO NE —--  YXR EARLTON,. ONT 200 
YYZ, BORONTO , ONE - YEG EDMONTON, ALTA 76 
YYZ -LORONTO ,. ON miner YriG Pave COMO. eS 82 
YYZ, TORONTO; ONE - YQX GANDER, NFLD ISS 
Y¥¥Ze TORONTO ... O.Nee ~ vw YHZ HALIFAX, NS al). Is 
YYZ TORONTO, ONT - YQK KENORA, ONT 251 
YY¥G -LORON TO wm ONL - YXU LONDON, ONT 207 
YYZ LORONDO 5 ONS - YQM MONCTON, NB ks 8 
YYZ TORONTO, ONT =. YUL MONTREAL ,..0UE 186 
YYZ .DORONTO oe ONT =m Yb NORTH, BAY. yONT 208 
¥Y¥Z ghLORONTO' 5 20NL - YOW OTTAWA, ONT MAES 
YYZ EORONTO's 7 OND ~ YQD PORT ARTHUR sont 148 
YYZ -LORONTO\s ~ ONT - YOR QUEBEC -.C TTY OUE 128 
YYZ LORONTO 5 ONT - YQR REGINA, SASK 145 
YYZ,TORONTO, ONT - YUY ROUYN/NORANDA, QUE 25 3 
¥YZ.LO0RONTO, OND - YBG SAGUENAY, QUE 46 
YYZ-LORONTO , OND - YSJ SAINT JOHN, NB 160 
¥YZ. -LORONTO , ONT ~ YXE SASKATOON, SASK cy) 
YYZ. TORONTO 5— OND - YAM SAULT STE MARIE, ONT 43 
YYZ SORGNTO .ONE ~ YG cs Led ON "Saale LD 246 
YYZ, LO RONTO., OND - YI StEPHENV Ebi. NED 104 
YYZ TORONTO »« ONT _ ¥SB SUDBURY ,..0NE 159 
YYZ, -LORONTO , «ONT - YOY SYDNEY. ONS iodo 
YYZ, LORONTO , ONE - YIH THOMPSON. MAN LEAS 
YYZ eLOrONTO.,.OND - YTS, TIMMINS ONT IMSS 
YYZ BORONTO., OND - YNO VAL..D' OR. QUE 25 
YYZ. AORON TO... ONE - YVR VANCOUVER, BC 5 
Y¥ A. AORONTOS TONE - YQG WINDSOR, ONT 250 
Y¥Z LORONTO. «ONE = YWG WINNIPEG, MAN 256 
YWW TWIN FALLS, NFLD - YDE DEER LAKE. NPLD Sy? 
YWW TWIN FALLS, NFLD = YQX GANDER, NFLD eZ 
YWW TWIN FALLS, NFLD - YUL MONTREAL, QUE gS: 2 
YWW TWIN FALLS, NFLD - YZ SBPT=ISLES., QUE 260 
YWW TWIN FALLS, NFLD - VP ST. gd On See bLD 245 
YVO VAL D'OR, QUE ~ YUL MONTREAL, QUE 178 


Y¥VOL VALWD' OR; OWE =f is tORONTO ,AONT 254 
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PAGE 
Domestia Citzes (cont'd.) 
MOR VANCOUVER a9 C - YYC CALGARY, ALTA ial te 
YVR VAN COUVE Ro.eBC = YBL, CAMPBELL RIVER, BC 48 
YVR VANCOUVER, BC = «GG CASTELGARANELSON,. “BC 50 
YVR VANCOUVER, BC ~ YQQ COMOX, BC 139 
YVR VANCOUVER, BC - YXC CRANBROOK, BC 194 
Yave® -VAN-COUVER., BC - YEG EDMONTON, ALTA 67 
YVR VANCOUVER, BC = YY oebORI NELSON. BC DRY 
YVR VANCOUVER, .BC =. NSU REO Des.) JOHN bc 198 
YVR VANCOUVER, .BC - YHX HALIFAX, NS O97 
YVR VANCOUVER, BC - YKA KAMLOOPS, BC 105 
YR VANCOUVER, BC - YLW KELOWNA, BC 107 
YVR VANCOUVER, “BC - YQL LETHBRIDGE, ALTA Pee 
YVR VANCOUVER, BC -~ YUL MONTREAL, QUE 179 
YVR VANCOUVER, BC - YOW OTTAWA, ONT Lie 
YVR VANCOUVER, BC = YF -PENTLCTON, BC DOS 
YVR VANCOUVER, BC = of OU ePORTeARTHUR *ONZ, 146 
YVR VANCOUVER, BC = Oe POR Maer AR D Ye, pb C 258 
YVR VANCOUVER... BC - ZPW POWELL RIVER, BC Dew 
YVR VANCOUVER, BC = ..%S PRINCE GEORGE “BC Doi 
YVR VANCOUVER, BC = SVP Ree NCE CRUPERI bo 125 
WV eVANCOUVER se BC - YQR REGINA, SASK Twat 
VR VANCOUVER... BC = AP soANDar f TewaeC DET 
MVR VANCOUVER. BC - YXE SASKATOON, SASK WSS 
YVR VANCOUVER, BC = VD steCHE Ro, abe 226 
YVR. VANCOUVER... BC = ol ro LeWAR T, Bie 262 
YVR VANCOUVER, BC = YX LE RRACE.. sb¢ 202 
YVR VANCOUVER. .BC = ey oct 0RONTO, ONT 255 
VY VREVANCOUVER, .BC = 8Y XU eV LOCTORTA., (BC 193 
YVR VANCOUVER, BC = «YOH WATSON. LAKE. YT 190 
Y VRE VANCOUVER. 8B C =) 6Y aWEEL TE HORSE. YT 192 
YVR VANCOUVER, BC - YQG WINDSOR, ONT 189 
YVR VANCOUVER,BC - YWG WINNIPEG, MAN Ou 
Yow VECTORDA ..° B.C - YYC CALGARY, ALTA DDS 
Gian VaCTORILA jac - YEG EDMONTON, ALTA 75 
YY VLCTORIAS “BC - YLW KELOWNA, BC ee 
ine WVLGLORT A wa C = xo oP RINGESGEORGE., *BC 236 
one Vee LOLA.) iC - YQR REGINA, SASK 144 
ides VeiC LOR LA, UBC - YXE SASKATOON, SASK DOS 
Myce VAC TOR LA. WBC - 1 VReVANCOUVER . BC the) 2 
YWK WABUSH, NFLD — DF DE EReLAKE < NELD 51 
YWK WABUSH, NFLD - YQX GANDER, NFLD 151 
YWK WABUSH, NFLD - YUL «MONTREAL ,.OUE oun 
YWK WABUSH, NFLD = YAV SEPI-LSOLES ..QUE 259 
YWK WABUSH, NFLD SR SAE See TON RRS EME BORLA, Quy 
YQH WATSON LAKE, YT = «YVR» VANCOUVER 2BC 1390 
Mea Wie HORS Eis. .t L = VR WANCOUVER..- SC OR, 
Vite Willis HORSE. Y. - YEG EDMONTON, ALTA qe 
YQG WINDSOR, ONT - YYC CALGARY, ALTA pai 
YQG WINDSOR, ONT - YEG EDMONTON, ALTA 61 
YQG WINDSOR, ONT - YHZ HALIFAX, NS 9] 
YQG WINDSOR, ONT =— o0¥UJUL MONTREAL, UE TO 


YQG WINDSOR, ONT - YOW OTTAWA, ONT uly 
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ets PAGE 
Pomect.euGa ties -Ccont’ ds) 
YQG WINDSOR, ONT = ¥ YYZ-PORONTO=.ONT 250 
YQG WINDSOR, ONT - YVR VANCOUVER, BC 189 
YQG WINDSOR, ONT - YWG WINNIPEG, MAN t32 
YWG WINNIPEG, MAN - YBR BRANDON, MAN 49g 
YWG WINNIPEG, MAN - ¥YO CALGARY, “ALTA 219 
YWG WINNIPEG, MAN - YYQ CHURCHILL, MAN 239 
YWG WINNIPEG, MAN - YEG EDMONTON, ALTA 68 
YWG WINNIPEG, MAN - YFO FLIN FLON, MAN 83 
YWG WINNIPEG, MAN ~ y VE AeHAINERAX , Ns 98 
YWG WINNIPEG, MAN - YXU LONDON, ONT 206 
YWG WINNIPEG, MAN - YYL LYNN LAKE, MAN 238 
YWG WINNIPEG, MAN = | YULUMONTREAL 3 0Ul 180 
YWG WINNIPEG, MAN - YOW OTTAWA, ONT 119 
YWG WINNIPEG, MAN - “OT PORT ARTHUR Ont Let 
YWG WINNIPEG, MAN = VW WORMOUPEEC” Cine sO leat) 
YWG WINNIPEG, MAN ~ / ERIQURED DAKE CONT 157 
YWG WINNIPEG, MAN - YQR REGINA, SASK ae 
YWG WINNIPEG, MAN - YXE SASKATOON, SASK 196 
YWG WINNIPEG, MAN - YQD THE PASS, MAN 131 
YWG WINNIPEG, MAN -  YTH THOMPSON, MAN 162 
YWG WINNIPEG, MAN - YYZ TORONTO, ONT 256 
YWG WINNIPEG, MAN - Y¥VRVANCOUVER,. BC NG Al 
YWG WINNIPEG, MAN = PVOG MEI NDSORGGONT 132 
YQI YARMOUTH, NS ~ VA ZHAI FAX Ns 92 
YZF YELLOWKNIFE, NWT - YEG EDMONTON, ALTA ei 
YZF YELLOWKNIFE, NWT ~ VANSMAPORT sSM1 TH AAN WL oe 
YZF YELLOWKNIFE, NWT - YHY HAY RIVER, NWT 87 
Transborder Cities 
ALB ALBANY, NY =” YVR sTORONTOS “ONT 326 
ATL ATLANTA, GA ~ SYULIMONTREAL, cOUE 278 
ATL ATLANTA, GA —- YYZ, TORONTO, .OND vay 
BOS BOSTON, MASS ~ ¥ WZ "BALL PAX, NS 266 
BOS BOSTON, MASS -. YUL MONTREAL, .QUE 280 
BOS BOSTON, MASS - YOW OTTAWA, ONT 268 
BOS BOSTON, MASS Vir SseShINT. JOHN. NB a 
BOS BOSTON, MASS =~ YYT ST-JOHN' Sj). .NFLD 324 
BOS BOSTON, MASS = y YOY SY DNEYs as 276 
BOS BOSTON, MASS = WW Gero RON TO..One!. 329 
BOS BOSTON, MASS - YQI YARMOUTH, NS 275 
BUF BUFFALO, NY - YUL MONTREAL, QUE 281 
BUF BUFFALO, NY = UY Zee DORON TC... mONT 330 
Viv. CuCALGHry > .A.mT A. ~ve@RDPCHICAGG... TLL 318 
YY. C.CALGARY 4: 0ALTA - DEN DENVER, COL 311 
YYC CALGARY, ALTA - HNL HONOLULU, HAW 313 
VY CUCALGARY = ATA - HOU HOUSTON, TEX 314 
YYCUGALGARY, ALTA ~*~ GAS -LAS “WEGAS 5. NEV 315 
VY CUCARGARY , GALTA = WibAX- HOS AANGEELES,.. CAL 316 


YYCe CALGARY, ALTA - NYC NEW YORK, NY 3.17 


Transborder Cities (cont'd.) 


YYC 
Ye 
YYC 
ORD 
ORD 
ORD 
ORD 
ORD 


GALCARY.. Alma. 
CALGARY, ALTA 
CALGARY, ALTA 

CHT CACO TLE 
CHICAGO, ILL 
CHI'CAGOM Dbb 
CHICAGO, ILL 
CHICAGO LSI 1M 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
CLEVELAND, OHIO 
CLEVELAND, OHIO 
DALLAS) TEX 
DAYTON, OHIO 
DENVER, COL 
DENVER, COL 
DETRIOT/ANN ARBOR, 
DETRIOT/ANN ARBOR, 
EDMONTON, ALTA 
EDMONTON, ALTA 
EDMONTON, ALTA 
HALIFAX, NS 
HALIFAX, NS 
HARDFORD/SPRNGFLD, 
HARDFORD/SPRNGFLD, 
HONOLULU, HAW 
HONOLULU, HAW 
HONOLULU, HAW 
HOUSTON, TEX 
HOUSTON, TEX 
INDIANAPOLIS, IND 
KANSAS CITY, MIS 
LAS VEGAS, NEV 

LAS VEGAS, NEV 

LAS VEGAS, NEV 
LONDON, ONT 
LONDON, ONT 

LOS ANGELES, CAL 
LOS ANGELES, CAL 
LOS ANGELES, CAL 
LOS ANGELES, CAL 
GAL 
CAL 
CAL 
CAL 


MIAMI, FL 
MILWAUKEE, WIS 

MINNEAPOLIS, MINN 
MINNEAPOLIS, MINN 
MINNEAPOLIS, MINN 


MICH 
Mi Ci 


CO 
CO 


Sil 


SAN FRANCISCO, CAL 
SEATTLE, WASH 
SPOKANE, WASH 
CALGARY, ALTA 
MONTREAL, QUE 
TORONTO, ONT 
VANCOUVER, BC 
WINNIPEG, MAN 
TORONTO, ONT 
LONDON, ONT 
MONTREAL, QUE 
TORONTO, ONT 
TORONTO, ONT 
TORONTO, ONT 
CALGARY «  AITA 
TORONTO, ONT 
MONTREAL, QUE 
TORONTO, ONT 
LOS ANGELES, 
NEW YORK, NY 
SAN FRANCICSO, 
BOSTON, MASS 
NEW YORK, NY 
MONTREAL, QUE 
TORONTO, ONT 
CALGARY , ALTA 
TORONTO, ONT 
VANCOUVER, BC 
CALGARY , ALTA 


CAL 


CAL 


TORONTO, ONT 
TORONTO, ONT 
TORONTO, ONT 


CATICARY) ALTA 
TORONTO, ONT 
VANCOUVER, BC 
CLEVELAND, OHIO 
NEW YORK, NY 
CALGARY, ALTA 
EDMONTON, ALTA 
MONTREAL, QUE 
OTTAWA, ONT 
TORONTO, ONT 
VANCOUVER, BC 
VICTORIA, BC 
WINNIPEG, MAN 
MONTREAL, QUE 
OTTAWA, ONT 
TORONTO, ONT 
TORONTO, ONT 
WINNIPEG, MAN 
MONTREAL, QUE 
TORONTO, ONT 


ete! 


PAGE 
Transborder Cities cont'd.) 
YUL MONTREAL, QUE - ATL ATLANTA, GA 278 
YUL MONTREAL, QUE - BOS BOSTON, MASS 280 
YUL MONTREAL, QUE - BUF BUFFALO, NY 281 
YUL. MONTREAL, QUE —> ORD CHICAGO. Tua 288 
YUL MONTREAL, QUE LY GRE CUEVETAND NORZO 282 
YUL, MONTREAL, QUE - DET DETRIOT/ANN ARBOR, MICH 283 
YUL MONTREAL, QUE ~ BDL HARDFORD/SPRNGFLD, CO 279 
YUL MONTREAL, QUE LY BAX BOS PANGERESSRCAL 284 
YUL MONTREAL, QUE =) MEA MEANT SFL 285 
YUL MONTREAL, QUE - MSP MINNEAPOLIS, MINN 286 
YUL MONTREAL, QUE - NYC NEW YORK, NY 287 
YUL MONTREAL, QUE - PHL PHILADELPHIA, NJ 289 
YUL MONTREAL, QUE - PIT PITTSBURG, PENN 290 
YUL MONTREAL, QUE - SFO SAN FRANCISCO, CAL 291 
YUL MONTREAL, QUE <t St STIaOUISy Tis 292 
YUL MONTREAL, QUE - TPA TAMPA, FLA 293 
YUL MONTREAL, QUE - WAS WASHINGTON, MD 294 
NYC NEW YORK, NY - YYC CALGARY, ALTA 317 
NYC NEW YORK, NY - YEG EDMONTON, ALTA 264 
NYC NEW YORK, NY .. YHA HALIFAX, WS 267 
NYC NEW YORK, NY  ¥XU LONDON ,) Onn 310 
NYC NEW YORK, NY < -YUIn MONTREAT (ROUE 287 
NYC NEW YORK, NY - YOW OTTAWA, ONT 20. 
NYC NEW YORK, NY <1 ¥@B QUEBEC (CLTY.S QUE 274 
NYC NEW YORK, NY =i -Y¥T SPOR SG. PN EED 325 
NYC NEW YORK, NY a YYZ. TORONTO. VONT 346 
NYC NEW YORK, NY - YVR VANCOUVER, BC 298 
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APPENDIX 5B 


DETAILED LISTINGS OF SUB-MARKET CITY-PAIRS 


This Appendix contains complete listings of city- 
pairs comprising each of the sub-markets. The projected 
values of air travel for 1971, 1976 and 1981 for domestic 
city-pairs, and 1971 and 1976 for transborder city-pairs 


are shown for each city-pair in each sub-market listing. 
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TABLE 16 AIR TRAVEL PROJECTIONS 
SUBMARKET - MARITIMES - NEW ENGLAND STATES 
CITY PAIRS MEDIUM PROJECTIONS 
CODE NAME CODE NAME 1971 1976 
YH? HALIFAX NS - BUS BUSTON MASS 31707 41718 
YHZ HALIFAX NS - NYC NEW YORK NY 17840 20914 
YOT YARMOUTH NS = BUS BUSTON MASS [4.265 15371 
YOY SYDNEY NS - BOS BUSTON MASS 8727 11052 
YSJ SAINT JOHN NB - BOS BUSTON MASS 8646 10935 
YYT ST JOHN'S NELD - BUS BUSTON MASS 7071 9420 
YYT §T Jounes NELD - NYC NEW YORK Ny 6197 ae 
TUTAL 94433 ~~ 120120 
TABLE 17 AIR TRAVEL PROJECTIONS 
SUBMARKET - MANITOBA/SASKATCHEWAN - NORTHEASTERN STATES 
CITY PAIRS MEDIUM PROJECTIONS 
CANE NAME CODE NAME 1971 1976 
YWG WINNIPEG MAN - NYC NEW YORK NY Tene 21181 
TUTAL Tae | ee 
TABLE 18 AIK TRAVEL PROJECTIONS 
SUBMARKET - MANITUBA/SASKATCHEWAN - SOUTHWESTERN STATES 
CITY PAIRS MEDIUM PROJECTIONS 
CONE NAME CODE NAME 1971 1976 
YWG WINNIPEG MAN - LAX LUS ANGELES CAL 9697 14896 
TOTAL Bh) Foner mT 14896 
TABLE 19 AIR TRAVEL PROJECTIONS 
SUBMARKET - MANITOBA/SASKATCHEWAN - MIDWESTERN/WESTERN STATES 
CITY PAIRS MEDIUM PROJECTIONS 
CODE NAME CODE NAME 1971 1976 
vie MIMMIBEE RAN = AB QUWREEOUIS. tn wanes 3 
TOTAL Peabo "52304 
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AIR TRAVEL PROJECTIONS 
- NORTHFASTERN STATES 


CODE NAME 

BOS BUSTON MASS 
NYC NEW YORK NY 
WAS WASHINGTON MI) 
MYC NEW YORK NY 
BOUL HARDFORD/SPRNGFLD CO 
BOS BUSTON MASS 
BUF BUFFALO NY 
NYC NEW YORK NY 
PHL PHILADELPHIA NJ 
PIT PITTSBURG PENN 
WAS WASHINGTON MD 
NYC NEW YORK NY 
ALB ALBANY NY 
BDL HARDFORD/SPRNGFLND CO 
BOS BOSTON MASS 
BUF BUFFALO NY 
NYC NEW YORK NY 
PHL PHILANELPHIA NJ 
PIT PITTSBURG PENN 
RUC RUCHFSTER NY 
WAS WASHINGTON MI) 
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AIK TRAVEL PROJECTIONS 
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APPENDIX © 


POPULATION ESTIMATES AND PROJECTIONS 


Population estimates and projections are produced for 
87 Canadian and 35 American cities. The historical popula- 
tion estimates are prepared from five-year census estimates, 
interpolating between census years to obtain yearly popula- 
tion figures. These historical estimates are used as 
explanatory variables or determinants in estimating an air 
travel equation for each city-pair. Forecasted population 
Vabues are then substituted in the resulting equations to 


obtain projected values of air travel. 


The most preferred method of population forecasting 
would involve a cohort-survival method which requires 
mortality rates, fertility rates and migration rates for 
each Canadian city by age group and sex. Although these 
data are partially available for some large cities in Canada, 
they are not available for a number of the small cities used 
in thiss tudy.. Consequently, another approach is used for 


projecting Canadian city populations. 


Historical census data for each individual Canadian 
Gity end for each province are used to calculate wine 
growth trend of each city relative to its province. This 
growth trend is estimated using second order least squares. 
Each city's relative growth trend is then used, with the 
provincial forecasts, to estimate projected population 
values. Provincial population estimates obtained from 


the federal government constitute Table 28. 


368 


Five-year population projections are made for all 
domestic cities. High, medium and low projections are 
produced to correspond to the three different sets of 
provincial forecasts. These five-year results are 
interpolated to obtain yearly population projections. 
The population projections for Canadian cities are 


displayed in Table 29. 


In order to ensure that the projections obtained in 
this manner are reasonable, the resulting population fore- 
casts are compared with projections from other sources, in 
particular Lithwick's study (The Urban Future) and SRG's 
study (Canada 2000). Some of the results of these 
comparisons for a sampling of city pairs are shown in 
Table 30. 


Considering that the 1971 population values for the 
other two studies are projections, whereas the 1971 values 
for this study are based on the recent 1971 census, it can 
be seen that the Canadian city projections obtained by the 
method described above are consistent with the Lithwick and 


SRG projections. 


For the American city population projections, all 
projection data were obtained from the American Census 
Bureau. An interpolation procedure is used to obtain 
the required yearly population projections for the American 
cities. The results for American cities are displayed in 
Tabhe sei. 
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TABLE 29 


City 
Code 


Newfoundland 


YJT 
YQX 
YWW 
YWK 
YYR 
YD 
YDF 


Prince Edward 
YYG 
Nova Scotia 


YQY 
YQI 
YHZ 


New Brunswick 


YOM 
YSJ 
YFC 


Quebec 


YKL 
YBC 
YUL 
YOB 
YIM 
YNK 
YZV 
YGV 
YYY 
YUY 
YBG 
YVO 
RVI 


Ontario 


YXU 
YOw 
YYZ 
YGW 
YXR 
YHM 
YQT 
YYB 
Y2R 
YAM 
YSB 
YTS 
YRL 
YQK 


Manitoba 


YBR 
YWG 
YYQ 
YFO 
YYL 
YQD 
YTH 


Saskatchewan 


YQR 
YXE 
YPA 


Alberta 


YRD 
YYC 
YQL 
YMM 
YQU 
YPE 
YEG 


British Columbia 


YXC 
YKA 
YYF 
YVR 
YYJ 
YBL 
YCG 
YQQ 
YYE 
YXJ 
YXS 
YLW 
Y2T 
ZPW 
YPR 
YZP 
YYD 
ZST 
YXT 
YDQ 


City 


Stephenville 
Gander 

Twin Falls 
Wabush 

Goose Bay 
St. John's 
Deer Lake 


Island 


Charlottetown 


Sydney 
Yarmouth 
Halifax 


Moncton 
Saint John 
Fredericton 


Schefferville 
Baie Commeau 
Montreal 

Quebec City 
Madeleine, Iles 
Gagnon 
Sept-Isles 
Havre-St-Pierre 
Mont Joli 
Rouyn/Noranda 
Saguenay 

Val D'Or 
Riviere-Au-Tonnerre 


London 
Ottawa 
Toronto 
Windsor 
Earlton 
Hamilton 
Port Arthur 
North Bay 
Sarnia 
Sault Ste. 
Sudbury 
Timmins 
Red Lake 
Kenora 


Marie 


Brandon 

Winnipeg 
Churchill 
Flin Flon 
Lynn Lake 
The Pas 

Thompson 


Regina 
Saskatoon 
Prince Albert 


Rainbow Lake 
Calgary 
Leithbridge 
Fort McMurray 
Grand Prairie 
Peace River 
Edmonton 


Cranbrook 
Kamloops 
Penticton 
Vancouver 
Victoria 
Campbell River 
Castlegar/Nelson 
Comox 

Fort Nelson 
Fort St. John 
Prince George 
Kelowna 

Port Hardy 
Powell River 
Prince Rupert 
Sandspit 
Smithers 
Stewart 
Terrace 

Dawson Creek 


Yukon Territories 


YQH 
YXY 
YLM 


Watson Lake 
White Horse 
Clinton Creek 


North West Territories 


YZF 
YHY 
YEV 
YSM 
YFB 


Yellowknife 
Hay River 
Inuvik 

Fort Smith 
Frobisher Bay 


POPULATION PROJECTIONS - CANADIAN 


phchyial 


7722 
77193 
110 
3390 
996 
129303 
4403 


18630 


32458 
8290 
220348 


47780 
105226 
23612 


3277 
12107 
2720408 
476232 
13446 
SIT 2 
24289 
2967 
6706 
28473 
123331 
17418 
576 


284469 
§96176 
2609632 
255167 
795 
495859 
111491 
49062 
56726 
78175 
172455 
28251 
2244 
10888 


20831 
534686 
2937 
9306 
2266 
6072 
16219 


138955 
125078 
27612 


359 
400156 
40706 
67493 
12796 
4951 
490813 


11710 
25599 
17702 
1071081 
193512 
6088 
12235 
3883 
2281 
8243 
32755 
13088 
852 
12419 
15354 
576 
3772 
1378 
8256 
11487 


552 
11083 
50 


5867 
2402 
2672 
2372 
1836 


1976 


7161 
8271 
100 
4027 
900 
141537 
4143 


17848 


31407 
8135 
2O2L2 7) 


45199 
109105 
25505 


3581 
15360 
2880266 
516817 
13781 
3322 
29315: 
3258 
5997 
28125 
148480 
20615 
$51 


320114 
664992 
3032703 
278765 
B44 
542573 
109813 
47980 
54188 
82417 
208136 
28789 
2124 
9607 


29985 
542081 
2610 
7726 
2368 
6765 
25643 


145666 
133931 
28195 


382 
454960 
44666 
11586 
13191 
6882 
§57785 


13393 
27461 
19597 
1183285 
208708 
7261 
14696 
4646 
2595 
9323 
4546S 
20677 
929 
13063 
16737 
5393 
4233 
2354 
10986 
10885 


534 
11435 
65 


5825 
2482 
2846 
2387 
1852 


370 


1981 


6144 
8402 
100 
4662 
300 
154598 
3638 


16769 


30392 
8019 
246255 


40296 
111287 
27394 


4271 
18051 
3038970 
$65581 
14385 
6899 
34065 
3668 
edly 
28872 
170654 
25735 
$83 


366323 
V3 7 1:9A 
3542938 
3110393 
890 
590104 
103250 
46596 
47705 
83955 
267314 
29721 
1720 
T4HY7 


28330 
542083 
2454 
5827 
2514 
7654 
37250 


153981 
143848 
28090 


440 
516730 
$1468 
18789 
12582 

O31 7 
626629 


14419 
BOTT 2 
21282 
1286801 
218526 
8577 
16792 
§285 
2572 
10334 
60899 
23026 
1014 
14257 
17196 
434 
4618 
4034 
13269 
8093 


be 7c 


Tee? 
fii Be) 
110 
3390 
996 
129303 
4403 


18630 


32458 
8230 
220348 


47780 
105226 
23612 


Seay 
12107 
2720408 
476232 
13446 
3772 
24289 
2967 
6706 
28473 
22'8'3: 3: 
17418 
576 


284469 
596176 
2609632 
255167 
798 
495859 
111491 
49062 
56726 
78175 
172455 
28251 
2244 
10888 


30831 
534686 
2937 
9306 
2266 
6072 
16219 


138955 
125078 
27612 


355 
400156 
40706 
6749 
12796 
4951 
490813 


11710 
25599 
17702 
1071081 
193512 
6088 
12235: 
3883 
2281 
8253 
32755 
19088 
852 
12419 
15354 
576 
3772 
1378 
8256 
11487 


552 
11083 
50 


5867 
2402 
2672 
2572 
1836 


CITIES 


Medium 
1976 


7195 
8320 
100 
4OS4 
3900 
142394 
4163 


17770 


31677 
_ 8205 
234209 


45352 
109565 
25622 


3604 
15474 
2898173 
520119 
13864 
$354 
29523 
327.9 
6027 
28285 
149493 
20759 
554 


eval 
669141 
3052494 
280463 
849 
545883 
110394 
48231 
54462 
82897 
209547 
28949 
2135 
9649 


30153 
545274 
2623 
7760 
2383 
6808 
25855 


146574 
134784 
28366 


384 
457913 
4494S 
11688 
13267 
6935 
§61403 


13471 
27606 
19706 
1189842 
209824 
7306 
14787 
4674 
2610 
9377 
45791 
20789 
934 
13131 
16828 
Sel 
4257 
2374 
11062 
10931 


538 
11521 
65 


7077 
3016 
3457 
2900 
2250 


1981 


6175 
8481 
100 
4718 
900 
156218 
3659 


16536 


30838 
8138 
250169 


4Ouu1 
112083 
27624 


4277 
18039 
3037947 
565793 
14372 
6928 
34136 
3671 
5188 
28827 
170924 
25801 
582 


370322 
7T4H4886 
3583718 
314233 
898 
595988 
103912 
46913 
47934 
84679 
270753 
29969 
1725 
7452 


28576 
547396 
2472 
S844 
2541 
7748 
37844 


155663 
1454.73 
28371 


44S 
522555 
$2036 
pep talal 
12680 

9454 
633615 


14540 
29997 
21452 
1297110 
220078 
8663 
16956 
$336 
2590 
10423 
61694 
23212 
1022 
14362 
17316 
433 
4656 
4100 
13423 
8077 


379 
11268 
vee 


6185 
2613 
2959 
2540 
1969 


1971 


7722 
7719 
110 
3390 
996 
129303 
4403 


18630 


32458 
8290 
220348 


47780 
105226 
23612 


S277 
12107 
2720408 
476232 
13446 
3772 
24289 
2967 
6706 
28473 
128331 
17418 
576 


284469 
596176 
2609632 
255167 
795 
495859 
111491 
49062 
56726 
78175 
172455 
28251 
2244 
10888 


30831 
534686 
2937 
9306 
2266 
6072 
16219 


138955 
125078 
27612 


355 
400156 
40706 
6749 
12796 
4951 
490813 


11710 
PUSSSEN) 
17702 
1071081 
193512 
6088 
12235 
3883 
2281 
8243 
32755 
19088 
852 
12419 
15354 
576 
3772 
1378 
8256 
11487 


$52 
11083 
$0 


$867 
2402 
2672 
2372 
1836 


High 
1976 


7286 
8441 
100 
4117 
g00 
144501 
4216 


17934 


32041 
8301 
237103 


45879 
110946 
25955 


3647 
15678 
2931338 
526207 
14018 
5429 
29900 
3318 
6084 
28587 
LS23'39 
21020 
560 


325864 
676831 
3088900 
283622 
859 
§52042 
111505 
48712 
54989 
83798 
fap le 
29252 
2155 
Wis: 


30492 
§51621 
2650 
7834 
2411 
6894 
26245 


148422 
136510 
28716 


389 
463856 
45511 
11880 
13425 
7038 
$68687 


13616 
27883 
19991 
1202171 
211941 
7387 
14953 
4727 
2638 
9476 
46370 
20999 
S44 
13259 
17000 
546 
4302 
2408 
11198 
11024 


1981 


6469 
8957 
100 
5005 
3900 
165304 
3837 


17150 


31583 
8340 
256978 


4O948 
113982 
28134 


4391 
18615 
3110437 
S799L7 
14703 
7143 
35079 
3765 
5270 
29460 
175509 
26533 
595 


379519 
762838 
3676002 
321722 
918 
609919 
105769 
47780 
48669 
86482 
278291 
30594 
1747 
7519 


29256 
$61360 
2526 
5933 
2610 
7967 
39154 


160082 
149683 
29137 


457 
§37425 
$3498 
19827 
12974 
S773 
651522 


14850 
30602 
21900 
1324160 
224379 
8870 
17353 
5460 
2641 
10649 
63426 
23698 
1043 
14648 


17651 
437 
4755 
4235 
13772 
8127 


6 
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TABLE 31 


State 


TiJsimeass 
Colorado 
Hawaii 


Texas 
Texas 


Nevada 
Nevada 


California 
California 
Call iro mine 


New York 
New York 
New York 
New York 


Washington 
Washington 


Massachusetts 


Ohio 
Ohio 
Ohio 


Georgia 
Michigan 
Connecticut 


Florida 
Florida 


Minnesota 
New Jersey 
Pennsylvania 


Missouri 
Missouri 


Maryland 
Indiana 
Wisconsin 
Arizona 


Oregon 


Cry 
Code 
ORD 
DEN 
HNL 


HOU 
DAL 


LAS 
RNO 


LAX 
SAN 
SFO 


Bis 
NYC 
ALB 
ROC 
SEA 
GEG 
BOS 


Cis 
CVG 
DAY 


ATL 
DET 
BDL 


MIA 
TPA 


MiSs 
PHL 
eal 


STL 
MKC 


WAS 
IND 
MKE 
PHX 
12 1DPX 


fy 


Carty 


Chicago 
Denver 
Honolulu 


Houston 
Dallas 


Las Vegas 
Reno 


Los Angeles 
San Diego 
San Francisco 


Buffalo 
New York 
Albany 
Rochester 


Seattle 
Spokane 


Boston 


Cleveland 
Cincinnati 
Dayton 


Atlanta 


Detroit/Ann Arbor 
Hartford/Springfield 


Miami 
Tampa 


Minneapolis 
Philadelphia 
Pittsburg 


Ste Louis 
Kansas City 


Washington 
Indianapolis 
Milwaukee 
Phoenix 
Portland 


POPULATION PROJECTIONS - AMERICAN CITIES 


Leo 


7060607 
IZ POO 
629859 


2043890 
1604320 


281546 
76835 


Y dee 
1426479 
3164669 


1490180 


LLPReo Lb 


724679 
897348 


1462657 
294831 


3260484 


2062241 
1138445 
8h7631 


1420045 
4587301 
744 834 


1326888 
LOS TLS SL 


1882049 
2003940 
2408517 


609455 
855783 


1963229 
d Pe sS 6 
ES O45 72 
1015316 

880497 


1976 


7655600 
1419400 
676600 


2079900 
1699400 


363300 
46698 


751556R 
1501600 
33902988 


16619738 
12189.0 Sip 
778900 
9726 lig 


141880C 
a 


3307108 
2025000 


1390101 
12356 


195740 
197164 
243032! 


54555 
9013 


21717 9 
123346, 
214472 
12027¢ 
95481 
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APPENDIX.D 


METHODOLOGY FOR ESTIMATION 
AND PP ROCECTVON MOL WAY R= PRAV ED 


oh HISTORICAL DATA AND PRELIMINARY ANALYSIS 


The «+higtorical.aiv travel data available for. this study 
are provided by the CTC.* They .G4onsist of -the «total numbers 
of passenger-trips in the years 1960 through 1970 for domestic 
Meej=pairs., and in the years [962 through 1970 for transborder 
city-pairs. These numbers are estimated values derived from 
a) 10% annval sampling 6f abi vGer ype, vAl» sCanadayand firans-— 
border carrier passenger tickets, and a 20% annual sampling 


of Mall”’regional carrier passenger tickets. 


A preliminary analysis of these data was conducted by 
plotting annual values of air passenger trips versus time 
for each city-pair. Examination of the resulting graphs 
reveals that for some city-pairs anomalous observations 
exist as a result of unique events, causing the air travel 
Value fom .a particular yeam. om years, tobe atypaucal of the 
general pattern of air travel for the city-pair. For 


example, some of the anomalous observations include: 


it greatly increased travel in 1967 for most city- 


pairs including Montreal, as a result of Expo 67; 


‘Lp decreased air travel in 1969 for city-pairs 
serviced exclusively by Air Canada, as a result of 


the..Air Canada strike.an that year; 


Se greatly increased air travel growth rates i Be eee 
very short period of time for some city-pairs, caused 
by increased or improved service, such as the advent 
of jet planes serving many domestic city-pairs begin- 


mane on. L963 anes £OAu, 


CTC: Canadian Transportation Commission 
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Since the objective*of this study is to project Ione- 
term trends in air travel, it is felt that. these short-term 
anomaiies should be removed to avoid biasing the statistical 
estimations. Therefore, quantitative adjustments are made 
to the air travel data, using simple interpolation and extra- 
polation techniques, to remove anomalous observations. 2 = 
should be emphasized that observations which are random or 
reasonable fluctuations about a general time trend are not 
changed. The only adjustments made involve obvious short 
run anomalies which are likely to bias statistical analyses 


of long-term trends in air travel. 


igi ESTIMATION METHODOLOGY 


One or the objeerives .of shies \stuidy sis so ace ve hOpyad 
consistent, straightforward methodology which can be used 
to-évaluatée future demand tor -diy travel ferteaeh individual 
city-pair. The approach taken is to evaluate an air travel 
estimation equation for each city-pair using multiple linear 
regression techniques. In this way, a standard functional 
form of the estimation equation can be used, but unique 
statistical parameters can be evaluated for each city-pair 
based on historical air travel, individual erty populations, 
and possibly a trend variable. Projected values of city 
populations and the trend variable can then be used in the 
air travel estimation equations to forecast future levels 


of air travel for each city pair. 


The basic functional form used to develop the fore- 
casting equation for air travel consists of a gravity model, 
with the populations of the city-pairs taken as the growth 
factor. a hiaae US: 
cea 
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Day 
1) 


Sa 


where 
i734 represents passenger trips between cities i and j 
represents, thespopiitation-of city 2 
J 


1) 
»5,Y are parameters of the gravity model functional form 


Eas 

Pi 

Pe represents the (population of -city -j 

D.. Yvepresents the distance between cities i and j 

K 
Both time series and cross-sectional regression strategies 

were considered, and many variations on the basic gravity model 

were tried in order to identify the functional form which pro- 

vides the best estimates of air travel. Some of the methodo- 

logical and functional variations which were investigated 


include the following: 


ile A separate time series equation was estimated for 
each City—pair, With mo time or trend Variable included 
expdicitiy: It should be noted that when separate 
time series equations are estimated for each city-pair, 
the distance between cities, Te remains constant and 


hence can be removed from equation (1) above. 


oy A separate time series equation for each city-pair 
was estimated with a time-varying parameter K used as a 
trend variable. several functional forms of the time=- 
varying K parameter were investigated, Bi iwp tee linear 

ye 


Cat+Bt), exponential Cee exponentiated (at and 


~eg+-l 
S-shaped (e° BE Dye 


oe A separate time series equation for each city-pair 
was estimated with a time-varying parameter y. Again, 


several functional forms were considered for y. 


4, A separate time series equation for each city-pair 
was estimated, with lagged air flow included as an 


explicit trend variable ineplace of a time variable. 


Dt Cross-sectional equations were estimated for groups 
of city-pairs in an attempt to produce a consistent 


Value or the parameter y acrose city—peirs. The 
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resulting estimation equations could then be customized 
to produce projections for each individual city-pair by 
evaluating the K parameter separately as a funetion of 


the time trends in air travel for each city pair. 


Considerable investigation was done on the various 
regression strategies and functional forms of the estimation 
equation in order to select the most satisfactory form for 
the projection equation. The approach used to select the 
final form of the projection equation was to choose the 
equation which produced the best overall statistical results 
when estimating the historical values of air travel using 
standard regression techniques. The criteria used in 
assessing the quality of each regression estimation 


included: 


AX Regression Significance: size of fad us ted=corre- 
{ai Gn @oerrileient, values oG0t-stest™ ana P test “Statis-— 


tics for regression parameters; 


Dis Size of Standard Error: relative size of standard 
error of regression estimated, compared with the standard 


deviation of the dependent variable; 


Be Autocorrelation: results Ome SOs SauuEOCOmGe= 


lation using Durbin-Watson test Statistics 


As a result of the experimentation, the following 
standard function form of the estimation equation was chosen 


to provide projected values of air travel for each city-pair: 


ae = Pea + Bt) 


where a and ® are parameters evaluated for each city-pair 
using a statistical time-series regression. This estimation 
equation is derived from the basic gravity model by incor- 


porating the following adaptations: 


oH ey! 


ie, Since a separate time series equation is to be 
estimated for each city pair, the distance between 
cities, ae could be considered a constant and hence 


be removed from the equation. 


pp The simple parameter K in the gravity model (1) is 
changed to a linear time varying parameter, used to 
represent non-population related trends in city-pair 


air travel. 


oir The population cross product coefficient y in the 
gravity model (1) is taken to have a constant value of 
ne ys This assumption has conceptual advantages since 
Lugoputes that, at a given point An times vairarravel 
varies directly with city-pair population. The value 
of y=l was verified by several cross-sectional analyses, 
and was further supported by independent studies per- 
formed by the CTC. 


In order to use the functional form (2) above to evaluate 
projected values of air travel, the parameters a and 8 have 
to be uniquely evaluated for each city-pair. This evaluation 
is accomplished by a simple linear regression of the normalized 
parameter "passenger trips per city pair population" against 


Teme: thet. 1S... 


jit SLOT rere (3) 


For this regression., the parameten ee is evaluated 

using historical data, while the time variable is arbitrarily 
desiened a value. of 1 ih the base year, 1960, and incremented 
by 1 for each successive year. Thus for domestic city-pairs 
the regression data begin with t=1 for 1960, while the trans- 


border city-pairs the regression data begin with t=3 for 1962. 


In this way a standard functional form of the estimation 
equation is evaluated using simple regression techniques to 


provide unique statistical parameters for each city-pair. 
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Thus a straightforward, consistent methodology is applied 
to each individual city-pair in order to evaluate basic 


projected values of city-pair air travel. 


TII PROJECTION METHODOLOGY 


aK Basic Air Travel Projections (Code 0) 


Statistical regression equations of the form (3) 
above are evaluated for each city-pair in order to obtain 
unique values of the parameters a and B for use in. the 
functional form (2). Then, by substituting projeeted Valuce 
of the city populations and deterministic values of the time 
parameter into equation (2), projected values of air travel 
for each city-pair are evaluated. For domestic city-pairs, 
high, medium, and low projected values of air travel are 
obtained by substituting the corresponding high, medium, 
and low population projection values into the forecasting 


equation. 


This projection methodology provides the basic air 
travel projections for almost all city-pairs, and 2 face 
is the technique used to produce the final projections for 
many transborder city-pairs. However, this technique alone 
can not produce completely satisfactory projections for all 
city-pairs. In many cases the final forecasted values of 
air travel are evaluated by further adjustments to these 
basic projections, necessitated by individual city-pair air 
travel characteristics. These projection adjustments and 


refinements are discussed in the subsections below. 
vp Adjustments to Basic Projections 


Smoothed Air Travel Projections (Code 1) 


For many city-pairs, the basic air travel projec- 
tions are adjusted slightly in the early years of projection 
to allow for a smooth transition between historical and pro- 


jected data. This smoothing is accomplished by interpolating 


UL! 


Pheavalues., Of air travel tor 1.9/1 and i972, anova wanear 
fachaonm, between the 1970 historical value and the. 19773 
projected value.* This smoothed projection technique 
represents the standard projection methodology applied 


to most domestic city-pairs. 


Quantum Jumps in Air Travel (Codes 2, 4, 5) 


As discussed in. the main text of this meport.~city-— 
pairs which exhibit rapid growth in air travel over a short 
time span are usually assumed to exhibit quantum jumps in 
their air travel patterns. This is especially common in 
fheuvery date. 1960's, through 1970, as.4 result or, improved 
or increased air travel service and advertising, or as a 
result of anomalous effects peculiar to individual city-pairs. 
For these city pairs, the historical data are adjusted to 
compensate for the quantum jump effect so that the standard 
regression estimation process can evaluate the int Iaences 
of the population and time trend variables on air travel in 
an unbiased fashion. However, since this estimation ignores 
the quantum jump in air travel in 1969 and 1970, projections 
based on this estimation alone are unacceptably low. Realis- 
tic projections are obtained by inflating the low projected 
values by an amount equal to the size of the quantum jump. 
Theat fe. the air travel projection, equation for each quantum 
jump city-pair is, 


Eee vs Ne Comte Riess one (4) 


where o and 8 are the statistical parameters measuring the 
long term trends in air travel, based on data adjusted to 


eliminate the quantum jump, and 


one ig the value of the quantum jump in terms of 


passenger trips. 


Bt ee SS eS 
“In a very tew cases, the 197% or 19/6 projected values are 
used for smoothing purposes, instead of the 1973 value. Ag Hata 
Ve done if the air travel 1s i2neréasing, but. the) 1973 pro- 
jected value is not significantly greater than the 1970 
historical value. 
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The difficulty encountered in equation (4) is in 
establishing a value for the quantum jump, ae virtually 
all quantum jump effects analyzed in this manner have not 
been completed by 1970, but are apparently continuing into 
neo Be ale Analysis of several transborder city-pairs exhibiting 
quantum jumps in the mid-1960's reveals that most quantum 
jump effects of this nature last about 2 years. Lie can = 
therefore assumed that in most cases the quantum jump effects, 
which generally begin about 1969, will subside in 1971, and 
the growth rates will return to normal by 1972. If the air 
travel projections from (4) agree with fairly accurate esti- 
mates of the 1971 value of air travel, the long term projec- 
tions can be evaluated reasonably accurately by assuming 
that growth trends projected by the forecasting equation (4) 
will apply to air travel after 1971 for these city-pairs. 
Consequently, the value of Ore im equation C4) «is cateulated 
so that the projected value of air*travel for 1971 obtained 
from the equation coincides with a separate realistic estimate 


of the 1971 air travel for these quantum jump city-pairs. 


It was necessary to obtain estimates of 1971 air 
travel for the quantum jump city-pairs. The CTC accumulated 
the actual valués of passenger trips for the first and second 
quarter of 1971 for domestic city-pairs. By comparing these 
values to the historical air travel in all four quarters. of 
1970, reasonable estimates of the full 1971 air travel values 
for domestic city-pairs are obtained by simple ratio techniques. 
No 1971 data are available for the few transborder quantum 
jump city-pairs. Consequently the required 1971 ee nacee 
for these city-pairs are obtained by assuming a constant 
growth rate in air travel between 1970-1971 and 1971-1972. 


Thus air travel projections for quantum jump city- 
pairs are obtained using the projection equation (4) ina 
manner such that a and 8 represent unbiased, long term trends 
in air travel growth, and ae is a constant included to 


moree the 1971 projections of air travel to coincide: wih 
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reasonable, independent estimates of the actual 1971 city- 
pair air travel. By examining the graphs in Appendix A, 

it Can be Seen that this projection procedure often results 
in an overall air travel pattern which appears to be S-shaped 


when plotted against time. 


Average Growth Rates - Transborder City-Pairs (Code 6) 


For several transborder city-pairs, single or 
sometimes multiple quantum jumps, similar to those described 
above, occurred during the mid-1960's. As discussed in the 
main text of this report, these quantum jump effects influence 
many of the historical data points for these city-pairs and 
consequently make it impossible to use statistical analyses 
to evaluate stable long term growth trends in air travel. 
For each of these city-pairs, average growth rates in air 
travel are evaluated using data for the years not influenced 
by quantum jump effects. Air travel projections are then 
obtained simply by assuming that the long term growth rate 
for the next decade will remain the same as this calculated 


average growth rate. 


Inestimable City Pairs (Code 3) 


For some city-pairs, the historical data available 
are inadequate to provide a sufficient base for reliable 
statistical analysis. This situation arises, for example, 
in cases where insufficient data points are available between 
1960 and 1970 to trust any statistical analysis, or where 
application of regression techniques results in statistically 
insignificant estimation parameters as a result of unusual 


variations in historical air travel or population values. 


For these city-pairs, air travel projections are 
Still provided. In some cases these projections represent 
reasonable expected averages for future air travel, derived 
from a straight application of the basic estimated forecasting 


equation evaluated in the usual manner. In other cases, the 
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standard projections are entirely unreasonable, and hence a 
constant value is projected, representing either an expected 
maximum or minimum value for air travel over the next decade. 
However, the statistical validity of these projections is 


questionable. 
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